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I  vrUh  to  gWe  cfcdit  st  this  tkne^  to  the  fakads  I 
have  cooittited  and  to  the  several  ttade  papetf  hnm 

which  I  have  made  notes  and  assimilated  ideas  that 
have  been  of  material  assistance  in  preparing  this  paper 
among  which  are  principally  the 

'*Amarican  Machinut  ** 
and  "Metal  Worker" 


INTRODUCTORY 


Mr.  President,  Officers  and  Fellow  Members  of  the  Insur- 
ance Society  of  New  York,  I  greet  you.  When  Mr.  Clough  sug- 
gested that  I  undertake  the  task  I  am  now  attempting  I  was 
filled  with  fear  and  trepidation.  I  denied  liability  and  demanded 
a  non-waiver  for  non-fulfillment.  This  he  refused  to  grant  on 
the  ground  that  it  would  be  s^ainst  the  terms  and  conditions  of 
his  policy.  He  did,  however,  grant  my  request  for  a  stipulation 
that  my  name  be  placed  last  on  the  schedule.  This  may  appear 
strange  to  you,  the  present  being  the  mid-season  of  these  talks, 
but  this  agreement  was  made  fifteen  months  ago.  When  asked 
previous  to  the  opening  of  ^s  season's  work  if  I  was  prepared, 
I  could  only  report  progress  without  committing  myself  as  to  how 
slight  that  progress  was.  Mr.  Clough  met  this,  and  a  further 
request  for  more  time  in  which  to  file  my  'Troof  of  Loss"  (of 
speech)  by  fixing  this  date  for  my  effort,  and  gentlemen,  here 
I  am.  My  request  that  I  be  the  last  speaker  reminds  me  of  the 
following  conversation  between  two  Irishmen : 

''Sure,  Mike,  th^  does  be  telling  me  tiiat  in  all  the  railway 
accidents  the  most  people  does  be  killed  in  tibe  last  car/' 

To  this  the  other  replied: 

"Well,  why  don't  they  cut  the  last  car  off  ?" 

Gentlemea,  I  trust  tfaax  will  be  no  regrets  that  tiie  last  car 
was  not  cut  off  tonight 
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REPLACEMENT  VALUES. 

In  this  world  of  men  and  minds  there  should  be  many  original 
ideas,  but  as  long  as  there  is  no  Thought  Exchange  or  Board  of 
Idea  Underwriters  for  indexing  and  separating  the  new  from  the 
cd^sdete,  and  for  the  proper  classification  of  ideas,  then  estimates 
and  appraisals  will  be  necessary. 

No  transaction  between  seller  and  buyer  is  satisfactory  unless 
there  is  a  mutual  advantage  from  it.  No  business  is  or  can  be 
successful  if  the  relation  between  it  and  its  customer  is  not  satis- 
factory. Essentiab  to  success  are  respect  for  the  property  and 
rights  of  others.  This  applies  to  the  appraising  of  machinery 
values  as  much  as  it  does  to  the  buying  and  selling  of  any  com- 
modity. 

The  producticm  of  foundry  and  machine  shop  products  is 
the  greatest  industry  in  the  United  States  and  is  an  index  of  tiie 
amount  of  labor  employed.  The  machinery  building  industry 
closely  indicates  existing  or  approaohing  conditions  in  all  other 
industries,  machinery  being  at  &e  basis  of  all  manufacture. 

In  approaching  machinery  values  we  are  confronted  with  so 
many  angles  from  which  the  unit  must  be  considered  that  the 
subject  becomes  most  perplexing  and  difficult. 

i7^^_Must  be  considered  the  character,  quantity,  quality, 
and  accuracy  of  the  machine's  product 

Secoitd—Tht  market  value  of  the  materials  of  which  the 
machine  is  made. 

TAW— The  material  from  a  workable  standpoint  must  be 
considered,  as  brass,  bronze,  composition,  or  cast  iron,  are  much 
freer  and  more  economical  working  metals  than  malleable  or 
wroi^^  iron,  cast  or  tool  steel 

Fou/rth — ^The  proportimi  of  machined  or  finished  parts  must 
be  considered  apart  from  the  unfinished. 

fifth — The  design  of  the  machine  and  its  parts  must  be  care- 
fully considered  Especially  does  this  apply  to  the  machined 
parts,  as  all  cylindrical  parts,  regardless  of  their  composition,  are 
more  readily  machined  than  is  the  same  material  in  any  other 
shape. 

Sixtk^lhit  weight,  bulk  and  manner  of  assembling  and 

transporting  the  machine  must  also  be  considered. 
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Seventh — ^The  quantity,  size,  weight  and  design  of  the  various 
parts,  determine  the  time  required  to  assemble  the  complete 

machine.  If  the  demand  is  such  as  to  warrant  the  maker  prepar- 
ing drawings,  patterns,  dies,  jigs,  etc.,  for  the  manufacture  of  the 
madiines  in  large  quantities  the  cost  is  materially  reduced.  This 
is  best  illustrated  by  the  selling  price  of  an  automobile  by  one  of 

the  large  manufacturers. 

For  the  purpose  of  this  paper,  machinery  may  be  divided 

into  two  classes: 

Ftrj*— Foundry,  blacksmith,  boiler  and  sheet  metal  work  re- 
quiring little  or  no  machining. 

Second — Machine  shop  work  requiring  one  or  all  of  the 
above  classes  as  a  basis  on  which  expert  workmanship  will  be 
necessary  to  produce  a  finished  madiine. 

The  replacement  value  of  the  first  class  can  be  reasonably 
£xed  at  a  pound  price  ranging  from  2^c.  per  pound  and  up,  in 
some  cases  where  tibe  castii^  is  very  thin  and  difficult  to  cast,  it 
may  cost  25c.  per  pound,  but  the  average  foundry  diai^e  for  best 
quality  gray  iron  may  be  fixed  at  approximately  6c.  per  pound,  the 
greater  the  bulk  the  lower  the  cost,  after  fixing  the  pound  price 
and  the  total  weight  of  the  unit,  the  replacement  value  can  be 
reached.  To  estimate  Ae  replacement  value  of  the  second  dass 
requires  a  familiarity  with  the  cost  of  machining  and  assembling, 
and  with  the  several  characters  of  material  and  workmanship  of 
which  the  particular  machine  is  composed 

As  an  illustration: 

Cast  iron  foundry  work  requiring  no  machining 

or  labor  outside  of  the  foundry  has  a  value  of  2,^c. 
and  up  per  pound,  while  if  machine  work  is  neces- 
sary the  cost  may  easily  exceed  this  many  times. 

It  must  also  be  considered  whether  the  machine  possesses 
only  patented  attachments  or  is  patented  as  a  whole,  if  it  is  of 
domestic  or  foreign  make.  If  the  latter,  then  must  be  ccmsidered 
the  lower  material  and  labor  cost,  plus  transportation  and  duty, 
as  i^[ainst  a  higher  domestic  cost.  As  an  instance  of  how  a 
limited  demand  affects  the  selling  price  of  machines,  I  want  to 
cite  an  actual  case  of  two  patented  machines,  each  weighing 
12,000  pounds.  Call  them  A  and  B. 

Machine  A  with  a  shop  cost  of  $576  sells  at  $2,300. 

Machine  B  with  a  shop  cost  of  $1,400  also  sells  at  the  same 
price. 
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Machine  A  is  a  heavy  compact  machine,  occupying  but  thirty 
square  feet  of  floor  space,  80  per  cent,  of  its  value  bdng  in  cast 

iron  bulk,  the  balance  or  20  per  cent,  being  labor.  The  cost  is 
divided  as  follows : 

Material   $480 

Labor    96 


$576 

While  this  machine  stands  alone  and  is  in  a  field  by  itself, 
yet  the  average  demand  for  it  in  the  past  ten  years  is  less  than 
one  madiine  per  year,  while  the  preparatory  cost,  such  as  draw- 
ings, patterns,  special  flasks,  etc.,  is  just  as  great  as  though  the 
demand  were  one  per  week.  In  cases  similar  to  the  above,  returns 
tfiat  will  warrant  Hit  original  investment  are  discouragini^y  slow, 
and  the  maker,  as  a  matter  of  self-protection,  must  secure  what 
to  the  uninitiated  are  apparently  large  and  unreasonable  profits. 

Machine  B,  while  not  patented  as  a  whole,  possesses  several 
patented  attadunents  that  give  to  the  maker  desired  talking 
points.  Contrary  to  Machine  A,  the  field  for  B  is  large,  but  the 
competition  is  also  large  and  very  keen.  Each  maker  believes  that 
Uie  patented  features  of  his  machine  more  than  counterbalance 
those  of  his  competitors.  This  machim  contams  many  parts, 
moving  at  high  speed,  and  occupies  100  square  feet  of  floor  space. 
Contrary  to  Machine  A  the  material  represents  but  40  per  cent,  of 
Its  shop  cost,  the  balance  ot  60  p»  cent  labor.  The  cost  of  B  is 
made  up  as  follows : 

Material   $560 

Labor  840 

$M00 

Again,  the  shop  cost  of  the  ordinary  return  tubular  boiler  is 

a^ipfoximately  as  follows: 

Material  Labor 
2/3  1/3 

while  for  steam  engines,  particularly  the  high  speed  class,  it  is 
the  reverse: 

Material  Labor 

1/3  2/3 
A  most  important  item  and  one  which  sometimes  proves  to 
be  the  greatest  propCHrtion  of  a  madiine's  replacement  value  to 
the  user  is  the  cost  of  marketing.  This  m  itself  <m  some  madunes 
represents  many  times  its  shop  cost 
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DEPRECIATED  OR  SOUND  VALUE. 

The  highways  and  byways  of  arriving  at  sound  or  depre- 
dated values  are  far  more  numerous  and  will  arouse  more  ad- 
verse contoiition  and  oinnimis,  and  open  up  more  side  pa^  from 
the  straight  and  narrow,  than  ever  beset  John  Bunyon  in  his 
Pilgrim's  Progress. 

How  great  minds  may  vary  in  simple  matters  reminds  me  of 
a  book  published  in  1882  by  Bmitano  describing  ninety-nine  ways 
of  serving  boiled  beef.  To  illustrate  how  contrary  reasoning  may 
be  applied  to  fit  the  ends  desired,  I  will  cite  as  follows :  An  Irish- 
man died,  leaving  a  large  family  to  shift  for  themselves ;  one  of 
the  boys  secured  employment  with  a  second  rate  drcus,  and 
the  close  of  a  poor  season  returned  to  his  home  looking  rather 
the  worse  for  wear.  Meeting  one  of  his  father's  intimate  friends 
on  the  street  he  request^  the  loan  of  two  dollars. 

**Well,  wen,  Danny,  is  that  you?  I  hear  you  went  awagr 
with  a  circus." 

"I  did,  Mr.  Murphy." 

"Well,  Danny,  you  don't  look  weU  fed." 

**I  am  not  well  fed." 

"And  you  don't  look  well  dressed." 

"No,  I'm  not  well  dressed;  they  didn't  pay  us  what  they 
agreed,  so  I  have  no  money  to  buy  ck>thes;  that's  why  I  want  to 
borrow  the  two  dollars.  I  want  a  pair  of  dioes." 

"Well,  Danny,  heres  the  two,  but  remember,  the  rolling-stone 
jgathers  no  moss." 

Hie  fdlowing  year  Danny  again  went  away  with  a  drcus, 
returning  home  in  the  fall  and  again  meeting  Mr.  Murphy,  he 
accosted  him  with  "Mr.  Murphy,  here  are  the  two  dollars  you 
loaned  me." 

"Well,  well,  well,  is  that  you  Danny,  they  do  be  tdUng  me  • 

jou  went  away  with  a  circus  again." 
"I  did,  Mr.  Murphy." 
"WeU,  you  look  weU  fed." 
"Yes,  tiiey  took  good  care  of  us." 

"And  you  are  well  dressed." 

"Yes,  tiiey  paid  us  what  they  agreed,  so  I  bought  new  clothes 
;aiid  have  a  little  money  in  the  bank." 
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"Well,  well,  Darmy,  that  reminds  me  of  the  ould  saying, 
'that  the  wandering  bee  gathers  the  honey.' 

D^^^ated  value  is  influoiced  by  so  many  causes,  and  in 
so  many  ways,  that  it  is  difficult  to  describe,  even  on  a  basis  of 
ordinary  wear  and  tear,  it  is  rare  to  find  two  manufacturers  of 
the  same  class  of  machinery  who  agree,  differing  on  this  item 
akme  as  mudi  as  50  per  cent  for  five  years'  use.  Very  often 
two  minds  considering  depreciation  will  reach  widely  different 
results,  for  the  reason  that  one  may  view  it  only  as  a  resale 
proposition.  He  sees  it  at  the  price  it  would  bring  in  the  second- 
hand mat^et»  where,  so  to  speak,  it  has  the  information  painted  on 
it  tfiat  it  has  been  through  a  fire. 

As  a  further  instance  of  the  different  views  as  to  values,  I 
cite  the  action  of  the  owner  of  a  successful  jobbing  machine 
shop  in  nortftem  New  York.  He  refused  to  recognize  sudi  a 
thing  as  depreciation,  and  wishing  to  purchase  additional  machin- 
ery, journeyed  to  a  nearby  town  and  purchased  a  few  machine 
tools,  the  age  of  which  was  more  of  an  unknown  quantity  than 
tfiat  of  Ann.  The  employees  of  the  railroad  over  which  it  was 
dipped,  not  having  the  same  insight  as  to  values  as  the  new 
owner,  mistook  it  for  junk,  and  when  it  arrived  at  its  destination 
it  was  junk,  and  required  the  as^staace  of  the  court  to  clear  the 
iKtuation. 

One  manufacturer  (having  a  leputation  for  excellent  care 
and  up-keep  of  his  machinery),  making  among  other  things  a  line 
of  paper  bag  machines,  makes  it  a  practice  to  renew  a  certain 
dass  of  his  machine  tools  every  five  years,  believing  that  increase 
in  quality  and  quantity  of  output,  with  greater  economy  of  opera- 
tion, plus  the  salvage  secured  for  machines  well  maintained  dur- 
11^  five  yeau-s  of  careful  use,  fully  compoisates  him  for  doing  so. 

Anodier  manufacturer  has  fixed  the  useful  life  of  his  ma- 
chines at  twenty  years,  and  still  another  at  forty,  each  believing 
that  his  particular  class  of  machinery  would  warrant  operation 
for  that  length  of  time* 

This,  however,  can  only  be  based  <m  ordinary  wear  and  tear, 
it  being  possible  (examples  of  which  will  be  mentioned  later)  for 
machines  to  become  practically  obsolete  in  less  than  five  years. 

On  the  other  hand,  as  examples  of  longevity  of  scone  ]Meces 
of  nmchinery  tiiere  is  in  use  today  in  tilie  engine*room  of  a 
New  Haven  (Conn.)  factory  two  horizontal  steam  engines  of 
45  and  28  horse-power,  respectively,  both  of  which  were  built 
abort  1855,  and  with  the  excef^km  stated  below,  have  been  m 
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constant  use  since  their  installation,  the  larger  of  the  two,  a 
Corliss  engine  built  under  the  original  Corliss  patents,  was  in- 
stalled  in  a  lumber  mill,  where  it  passed  through  a  fire  undamaged. 
The  present  owner  purchased  it  from  ttie  original  hny^  in  1865 
for  $50;  in  1902  it  passed  through  a  second  fire,  and  was  then 
stored  in  a  vacant  lot  for  about  one  year,  where  it  was  visited 
by  vandals  (with  ability  to  reduce  a  high  value  to  scrap  value), 
who  carted  away  its  brasses  and  removable  parts.  It  was  then 
repaired,  missing  and  worn  parts  replaad  and  renewed  at  an 
expense  of  $300. 

I  also  cite  a  Cornish  pum^nng  engine  of  unknown  make  in 
the  Shipley  Colliery  Company's  coal  mme  near  Derby,  England, 
which  in  1912  had  been  in  satisfactory  operation  over  100  years. 

Dq)reciation,  in  importance  has  precedence  over  profits.  The 
manner  of  reaching  the  percentage  of  depredation  and  the  extent 
properly  chargeable  to  any  unit  or  class  of  madimery  is  as  vari- 
able as  the  machines  themselves.  This  variation  is  further  aug- 
mented by  the  many  angles  from  which  it  is  approached  by  men 
of  different  minds.  Broadly,  it  may  be  stated  that  d^vedsitioa 
embodies  the  following : 

Use 
Abuse 

Improvement  in  material,  in  design,  in  output,  and  in  earn- 
omy  of  operation  of  later  and  more  modern  types. 

We  are  told  "man  that  is  born  of  wcwcnan  is  of  few  days 

and  full  of  trouble.'' 

Paraphrasing :  "Machines  that  are  made  by  man  are  of  lew 

days  and  full  of  depreciation." 

It  has  been  said  that  man  is  no  sooner  bom  than  he  starts  hot- 
foot for  the  grave.  The  moment  a  machine  b  completed  it  starts 
on  the  road  of  obsolescence  to  obsoletaaess,  to  its  grave,  "Ac 
scrap  heap.''  Today  we  Uve,  tomorrow  we  are  scrap.  "Monturi 
Salutanius." 

Speaking  a  good  word  for  the  lowly,  and  that  the  very  often 

despised  scrap  may  be  elevated  to  its  proper  social  position,  it  is 
interesting  to  note  that  our  federal  government  in  1912  created 
in  the  Department  of  the  Navy  the  office  of  scrap  expert,  who 
estimates  &e  salvage  of  metal  from  the  scrap  in  the  United  States 
at  nearly  $60,000,000  yearly.  The  value  of  the  scrap  accumulated 
and  sold  by  three  railroads  in  covering  a  period  of  two  years  is 
as  fcdlows: 
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N.  Y.  N.  H. 
&  H«  R.  R« 
1914  1915 


Old  metals  ' 

Locomotives  and 
wood  passenger 

cars  sold  "as  is". 

Oil  barrels  

Waste  rubb^  

Waste  paper  


$784,912  $931,861 


Penn. 
R.R. 

1914 
$780,000 


114,326 
22,439 

19,211j 


N.  Y.  C.  & 
R«  R« 
1915 


$2,000,000 


Total  value  $784,912  $931,861   $951,198  $2,000,000 

There  are  no  hard  and  fast  rules  to  guide  us  in  the  matter  of 

depreciation  regardless  of  how  caused.  The  argument  so  often 
met,  that  a  "sum  equal  to  tlae  amoxmt  usually  charged  off  for 
depredaticm,  has  been  expended  for  maintenance  and  coi^ 
quently  oifsets  defH^eciation,"  is  not  applicable  in  all  cases. 

It  is  true  that  money  expended  to  maintain  a  machine  at 
highest  efficiency  tends  to  minimize  depreciation,  but  an  ex- 
penditure for  repairs  that  iivhen  comi^ted  leaves  ibe  unit  in 
an  dficient,  but  patched  condition,  oifsets  but  a  ^all  percentage 
of  depreciation.  Expenditure  that  increases  the  machine's  out- 
put or  economy  of  operation  adds  to  the  original  investment, 
but  ^>es  not  offset  depreciation,  there  being  certain  dqyredation 
on  practically  all  classes  of  machinery  that  cannot  be  compensated 
for,  by  any  amount  expended,  that  falls  short  of  replacement. 

Dq>reciation  by  reason  of  obsolescence,  or  by  fatigue  of 
metal,  caimot  be  omipensated  for  by  maintenance.  As  proof 
^t  fatigue  failure  of  metal  is  a  factor  in  the  life  of  machinery, 
will  say  that  duplicate  machines  working  for  twenty  years  under 
like  conditions  have  collapsed  at  similar  points  within  a  few 
weeks  of  each  other,  due  to  no  other  reas<m  than  m^  fatigue. 
Power  plants  particularly  depreciate  from  this  cause.  Many 
engine  breakdowns  and  boiler  explosions  undoubtedly  being  due 
to  it. 

As  an  iUustraticm  that  hnprovement  in  production  is  the 
cause  of  greater  depreciation  than  ordinary  wear  and  tear,  con- 
sider yourself  the  owner  of  an  unused  automobile  of  any  make. 

Concede  that  it  has  not  been  exposed  to  outdoor  atmosphere 
conditkms  since  its  purdiase  but  is  of  the  1910  vintage.  What 
is  its  value  today?  All  due  to  being  superseded  by  machines 
having  improved  features  that  relegate  the  unused  machine  to 
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a  back  seat.  Electric  generators  might  also  be  quoted  as  a  radical 
illustration.   Again,  there  is  the  distiactkm  between  used  and 

abused  machinery,  it  being  possible  for  abuse  to  cause  greater 
depreciation  than  ordinary  wear  and  tear  or  that  due  to  obsoles- 
cence. 

One  manufacturer,  having  in  view  dheaper  help  and  in- 
creased output,  will  tolerate  abuse  of  machines  that  would  merit 
dismissal  from  another.  Depreciation  does  not  affect  all  machines 
equally,  many  high-speed  machines  having  a  replacement  value 
no  greater  tiian  a  slow-speed  machine,  will  depreciate  more  rap- 
idly than  a  slower  machine.  As  an  illustration,  compare  a  high- 
speed printing  press,  knitting  or  automatic  screw  machine  with  a 
slaw  but  powerful  stamping  press  or  rdling  milL  In  the  former 
the  greater  value  lies  in  the  rapidly  moving  parts  created  by 
skilled  labor ;  in  the  second  the  value  lies  in  the  weight  or  bulk, 
the  labor  of  cost  per  pound  being  very  small  when  compared  to 
tlie  whole  value.  And  since  the  slow  moving  or  wearing  parts 
are  but  a  small  portion  of  tfie  whole  in  the  latter  or  slower  moving 
machine,  the  depreciation  will  be  less  than  in  that  of  the  higher 
Speed  machine. 

In  many  instances  tlie  d^redation  is  greater  when  the  ma- 
chine is  at  rest  than  when  it  is  in  motkm.  This  may  particularly 

apply  to  deep  well  pumps,  where  corrosion  is  greater,  due  to  the 
se^ement  in  the  water  of  some  active  corrosive  agent,  which, 
because  both  water  and  pump  are  at  rest,  possesses  greater  cor- 
rosive energy  on  a  smaller  area  than  when  tiie  pump  is  in  motion. 
Instances  are  known  of  new  pump  rods  corroding  while  at  rest 
to  such  an  extait  as  to  cause  breakage  of  rod  and  suction  pipe 
Portly  after  restarting. 

The  writer  recalls  a  claim  for  a  new  metal  lining  for  a  dry 
room  based  chiefly  on  corrosion  damage.  It  was  conceded  that 
&ere  was  a  lai^e  loss  by  corrosion,  due  to  atmospheric  conditions 
or  tiie  differmce  between  ''the  high  temperature  inside  and  the 
lower  temperature  outside,"  causing  the  atmosphere  to  condense 
on  the  metal  and  thus  start  corrosion,  which  had  been  quietly 
going  on  for  years,  or  from  the  moment  of  its  installation. 

Steam  power  plants,  especially,  unless  unusual  care  is  taken 
when  laying  them  up  to  prevent  corrosion,  will  depreciate  more 
rapidly  at  rest  than  in  use.  External  corrosion  in  a  boiler  that  is 

constantly  in  use  and  consequently  hot  is  aknost  impossible, 
as  any  moisture  brought  in  contact  with  same  is  immediately 
evaporated,  while  if  shut  down  and  permitted  to  cool  corrosion 
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kimiediately  starts  at  the  point  where  the  shell  leaves  the  brick- 
work and  at  every  point  where  soot,  dust  or  any  moisture  holding 

substance  has  gathered.  Again,  corrosion  does  not  affect  all 
metals  equally.  This  includes  iron  and  steel,  regardless  of  form 
and  shape.  This  is  particularly  applicable  to  boilers,  ammonia 
and  water  condensing  coils.  While  it  is  an  unsettled  question  as 
to  the  advantage  that  iron  possesses  over  steel  in  this  respect,  both 
having  their  advocates,  it  is  generally  conceded  that  depreciation 
of  steel  is  greater  tiian  that  of  iron  under  similar  exposed  condi- 
tions, depending  on  the  ptu-ity  of  the  metal  and  impurities  in  Ae 
water  which  vary  with  each  locality. 

Another  factor  in  depreciating  power  plants  is  that  of  per- 
mitting greasy  or  oily  returns  to  re-«iter  the  boilers  with  the  feed 
water.  These  added  to  the  sediment  or  scale  which  very  often 
gathers  over  the  fire  surface,  prevent  the  water  from  absorbing 
the  heat  units,  causing  the  metal  to  become  overheated,  blister  and 
sag,  thus  creating  a  weak  spot  in  the  boiler,  which,  if  not  rem- 
edied, may  result  in  explosion  and  serious  loss.  These  conditions, 
while  not  so  serious  in  other  portions  of  the  power  plant,  have  an 
appreciable  effect  in  hastening  the  depreciation  and  in  decreasing 
liM  life  of  the  plant  as  a  whole. 

Instances  are  known  of  oil  or  grease  baking  to  the  depth  of 
about  one-eighth  of  an  inch,  due  to  its  entrance  with  the  feed 
water.  BlisteiB  nme  inches  deep  covering  fifteen  square  feet  of 
Ae  shell  have  resulted  from  this  cause,  necessitating  the  replace- 
ment of  the  sheet  at  a  considerable  expense  and  inconvenience  to 
the  operation  of  the  plant.  Air  receivers  have  been  known  to 
explode  as  a  result  of  admission  of  oil  or  grease  sufficient  to  coat 
the  interior,  which,  having  been  brought  to  a  temperature  approx- 
imately 500°  F.,  have  ignited  and  exploded.  Explosions  of  this 
diaracter  are  assisted  by  the  great  air  pressure  in  the  tank.  In 
one  case  ^bt  pressure  was  eight  times  the  atmospheric  pressure  of 
14.7  pounds,  or  117.6  pounds  gauge  pressure. 

Instances  of  oil  igniting  at  270°  F.  under  a  pressure  of  65 
atmospheres  or  955.05  pounds  gauge  pressure  would  indicate  the 
ht^er  the  pressure  the  lower  the  temperature  of  ignition. 

Valves  used  under  high  pressure  often  depreciate  rapidly 
from  the  erosive  action  of  the  steam,  causing  what  the  operat- 
ing engineer  terms  wire  drawing,  or  steam  cut,  and  often  making 
necessary  the  removal  of  the  parts  or  the  valve  itself  (depending 
on  the  type  installed).  If  the  latter  course  is  necessary  the  ex- 
pense of  such  removal  might  readily  represent  a  considerable 
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percentage  of  the  replacement  value  of  that  portion  of  the  equip- 
ment. 

Unexpected  depreciation  due  to  obsolescence  may  reduce 

the  replacement  value  of  a  machine  much  more  rapidly  than 
would  result  from  ordinary  wear  and  tear.  One  of  the  best  ex- 
amples of  this  is  a  group  of  steam  engines  in  a  power  plant  of 
one  of  the  Edison  companies.  The  engines  are  laige  and  well 
designed  and  are  highly  efficient.  They  are  today  as  good  as 
new,  yet  they  are  not  used  for  the  reason  that  the  operating  ex- 
penses of  a  turbuMS  plant  under  thdr  c<nicUtions  are  enough  less 
to  warrant  abandoning  the  older  engines  rather  than  to  operate 
them.  At  the  time  these  engines  were  installed  this  condition  was 
not  foreseen. 

A  steam  plant  may  in  a  similar  manner  becmne  useless  on 
account  of  the  introduction  of  water  power  by  long  distance  elec- 
tric transmission.  The  failure  of  the  natural  gas  fields  in  the 
Pittsburgh  district  rendered  useless  glass  factories  costing  mil- 
lions of  dollars. 

*The  process  of  steel  making  following  the  Bessemer  inven- 
tion made  necessary  the  abandonment  of  expensive  furnaces  and 
machinery  equipment,  the  changes  in  the  making  and  handling 
the  product  necessitatii^  not  only  the  creatmg  of  machinery  of 
new  and  heavier  design,  but  its  rearrangement  on  new  and  modern 
lines  to  fit  the  changed  conditions  and  to  take  advantage  of  the 
more  economical  methods  of  operation  which  were  absolutely 
necessaiy  if  the  manufacturer  wished  to  rmain  in  business. 

By  the  introduction  of  high-speed  sted,  millions  of  dollars' 
worth  of  machine  tools  were  made  practically  useless.  Cheap 
steel  changed  the  manufacture  of  rails,  sheets  and  shapes  making 
possible  today  that  which  had  seaned  impossible  yesterday  and 
making  necessary  radical  alterations  in  some  plants  and  the  aban- 
donment of  others ;  all  of  which  not  only  affected  the  machinery 
equipment,  including  foundations,  pattern  drawings,  etc.,  but  the 
very  buildings  in  which  they  were  contained.  Many  of  these 
buildings  were,  for  various  reasons,  incapaUe  of  alteratikm  to 
suit  the  changed  conditions. 

An  (acample  that  will  be  brought  home  to  most  of  you  is  that 
of  the  famous  'Tall  River  Line"  side  whed  steamers,  "Pilgrim" 
and  "Puritan,"  known  25  years  ago  as  the  "Queens  of  Long 
Island  Sound." 


«Matheson,  Swing,  M.  InsL  C  E.,  The  Depreciation  of  Factories,  pp  4*47,  London,  lll§. 
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The  "Pilgrim"  was  laid  up  after  twenty  and  the  "Puritan" 
after  fifteen  years'  use,  the  owners  considering  that  in  view  of 
the  greater  economy  in  coal  consumption  of  propeUer  type  of 
boats  over  the  side  wheelers  it  would  be  inexpedient  to  spend  the 
$250,000  necessary  to  overhaul  the  machinery  equipment  regard- 
less of  the  fact  that  their  total  replacement  cost  at  this  time  is  m 
excess  of  $2,500,000;  in  o&er  words,  the  obsoleteness  of  10  per 
cent,  of  their  value  makes  it  necessary  to  scrap  the  remauung 
90  per  cent. 

Hundreds  of  examples  could  be  cited  of  capital,  the  value  of 
whidi  has  been  destroyed  by  changes  in  the  art  in  whidi  it  was 
invested,  by  the  shifting  of  population,  by  the  unexpected  extoic- 
tton  of  natural  resources,  or  by  other  changes  in  conditions  which 
were  irat  foreseen. 

CORBDSION  OF  SxEEL  AND  ItS  CORRECTION. 

The  following  extracts  are  taken  from  a  paper  read  at  the 
College  of  Applied  Science,  Syracuse  University.  Syracuse,  N.  Y., 
December  17,  1913,  by  J.  T.  Hay,  chief  metallurgist  and  chemist 
of  the  Stark  RoUing  MUl  Company,  Canton,  Ohio : 

"Corrosion  or  the  rairid  rusting  of  iron  and  steel  may  be  con- 
^cred  as  an  effect  of  the  combined  action  of  water  and  oxygen, 
or  in  a  broad  sense,  of  moisture  and  air. 

Both  air  and  water  may  contain  elements  which  will  stimu- 
late or  accelerate  the  corrosion.  The  purity  of  iron  has  a  marked 
influence  on  the  rapidity  of  corrosion.  The  quantity  of  impuriUes 
must  not  only  be  very  minute,  but  those  few  elements  which  it  is 
impossible  to  remove  entirely  must  be  absolutely  homogeneously 
distributed.*' 

As  an  illustration  of  the  effects  of  corrosion  on  metals  vary- 
ing m  composition  the  following  is  quoted  from  the  Metd 
Workers  of  January  16,  1914: 

Service  Test  of  Copper  Bearing  Sheets. 
"Results  are  published  of  a  service  test  of  sheets  made  by 
the  G.  Drouve  Company,  Bridgeport,  Conn.  The  company  states 
that  in  tiie  autumn  of  1912  it  conducted  an  acid  test  of  various 
rust-resisting  sheets,  and  later  made  a  comparative  service  test 
which  was  concluded  in  October,  1913,  and  which  made  a  sumlar  . 
showing.  Three  trays  or  pans  of  uncoated  black  sheets  were  placed 
on  Ae  roof  of  a  buUding  on  November  5,  1912,  and  were  taken 
off  the  roof  October  9,  1913.  The  losses  by  corrosion  are  m- 
dicated  in  the  figures  below : 
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Material  A 

November  5,  1912   541/2oz. 

October  9,  1913  36  oz. 

Loss    181/20Z. 

Percentage  of  loss   ^"^^ 

Material  B 

November  5,  1912  63  oz. 

October  9,  1913   361/3oz. 

Loss    262/3  0Z. 

Percentage  of  loss  42  3/10% 

Material  C 

November  5, 1912  61  oz. 

October  9,  1913  •  •  •  •  -  32  oz. 

Loss   29  oz. 

Percentage  of  loss   27  1/2% 

"Pan  A  was  made  of  copperrbearing  sheet  steel,  while  P%ns 
B  and  C  were  of  steel  made  in  open-hearth  furnace  by  processes 
aiming  at  a  minute  content  of  impurities. 

"The  analysis  of  the  tiiree  steels  are  given  in  the  foUowmg 

table:  ABC 

per  per  per 

cent.        cent.  cent. 

Caxboa    013       0.025  0.025 

Manganic    0.40       0.038  Trace 

Sulphur    0.027      0.030  0.029 

Phosphorous  0.004      0.005  0.004 

SiUcon   Trace      Trace  Trace 

Copper   029       0.17  0.04 

Iron  is  more  sensitive  and  has  the  power  of  varying  its 
ciystaUization  or  form  of  structure  in  a  greater  degree  than  any 
other  metal.  The  manufacturers  have  learned  that  the  whole  art 
of  producing  corrosion-resistant  metal  consists  of  freeing  it  of  its 
impurities  and  producing  the  type  of  crystallization  desired.  Be- 
cause of  tiie  extreme  sensitivity  of  iron  great  care  must  be  used 
in  its  physical  treatment.  The  stiains  produced  m  rolling,  unless 
removed  by  careful  annealing,  will  generate  active  corrosion. 
These  strains  are  caused  by  excessive  speed  in  rolling  or  by  ex- 
treme pressure  in  breaking  down  the  metal. 
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Germaii  silver  is  a  composition  or  alloy  metal  of  copper, 
nickel  and  zinc.  Owing  to  the  danger  of  undesirable  crystalliza- 
tion in  extreme  heating  it  is  cold  rolled,  an  allowance  being  made 
of  one-tenth  of  an  inch  reduction  in  thickness  for  each  pass 
through  the  roUs.  The  pressure  of  the  rolls  so  hardens  the  metal 
as  to  make  it  necessary  to  anneal  between  each  pass  and  to  pickle 
in  order  to  remove  the  scale  resulting  from  the  annealing. 
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ASCERTAINMENT  OF  LOSS. 

Judging  f  r<mi  goieral  recitals  one  hears  f  r<nn  time  to  time  as 
to  ti^  dama^  fires  have  done,  one  b^fins  to  realize  diat  its  pos^- 

bilities  are  beyond  even  the  most  prolific  imagination,  which  re- 
minds me  of  the  boy  who  was  cautioned  by  his  mother  not  to  go 
•wmuning,  returning  home  late  ooc  afternoon  and  beii^  asked  if 
he  had  been  swimming,  he  replied,  "No."  His  mother,  looking 
at  his  stockings,  asked  the  reason  for  their  being  inside  out. 
Scratching  his  head  and  ruefully  looking  at  the  stockings  to  con- 
firm what  he  ahready  suspected,  he  said:  ''Well,  sM^her,  I  must 
of  done  that  climbing  over  the  fence." 

Cast  iron  is  more  susceptible  to  damage  by  unequal  expansion 
and  contraction  than  any  other  metal,  fractures  often  occurring 
from  the  moment  of  manufacture  reascm  of  bang  esqiosed  to 
the  atmosphere  too  quickly  after  the  metal  has  beoi  poured  into 
the  flask,  or  by  exposing  the  piece  unevenly ;  that  is,  leaving  a  por- 
tion of  the  casting  protected  by  a  layer  of  sand,  permitting  an- 
otfier  part  which  is  exposed  to  ataKMi{^ere  to  omtract  more 
rapidly  than  the  protected  part,  thus  causing  a  fracture,  which  is 
either  ignored,  filled  with  a  plastic  material  called  filler,  welded, 
or  as  frequently  occurs,  is  condenmed  to  the  scrap  to  be  re- 

We  are  told  that  there  is  no  such  a  thing  as  cold,  everjrtfiing 
starting  with  heat,  the  difference  being  in  the  varying  degree  of 
heat.  As  an  example,  liquid  air  when  placed  on  ice  will  immedi- 
atdy  start  to  boil.  Aloi^  this  hm  all  metals  are  hard,  die  differ- 
ence being  in  their  varying  degree  of  hardness. 

*'It  has  lost  its  temper"  is  a  statement  often  made  regardless 
of  whether  the  material  is  babbit,  cast  brass,  copper,  composition, 
aUoy  or  gray  iron  castings,  wrot^t  inm,  nuuahine  <^  tod  sfeed,- 
when  as  a  matter  of  fact  only  the  last  named  metal  is  capable  of 
being  tempered,  while  a  certain  degree  of  hardness  may  be  appHed 
by  heat  treatmrat,  to  all  the  other  metals  mentioned,  except  babbit, 
cast  brass,  copper  or  alloy,  it  is  but  a  surface  hardness,  its  trade 
name  being  "case  hardened,''  and  is  in  no  sense  construed  by  tiie 
trade  as  being  tempered. 

The  usual  way  of  ten^ring  steel  is  to  heat  the  article  to 
proper  temperature  and  tiben  to  f^unge  tiiat  part  to  be  tempered 


into  cold  water,  removing  it  while  a  portion  of  the  article  retains 
stfffident  heat  to  draw  the  temper  to  the  point  desired.  This  is 
indicated  by  the  color  it  assumes,  and  when  reached  the  article  is 
submerged  in  cold  water  and  allowed  to  rcmam  untU  cold.  The 
greater  the  length  of  time  elapsing  between  its  being  heated  and 
finaUy  cooled  in  the  water  the  lower  its  degree  of  hardness. 

In  order  to  effect  this  temper  a  high  temperature  will  be 
necessary ;  any  temperature  that  does  not  evaporate  the  lubricant 
or  carbonize  the  paint  or  woodwork  surrounding  the  tempered 
material  wUl  not  effect  the  temper,  except  it  be  in  very  delicate 
springs  or  small  keen  edge  tools,  and  then  it  is  only  a  possibiUty 
rather  than  a  probability. 

The  fixing  of  damage  varies  with  each  machine  and  its  use. 
If  the  loss  is  by  water  and  consequent  corrosion  only,  then  must 
be  considered  the  quality  of  the  metals  composing  the  machine, 
their  susceptibility  to  corrosion,  and  the  process  and  labor  neces- 
sary to  remove  same ;  if  the  machine  has  been  in  direct  contact 
with  flame  or  has  been  subjected  to  a  high  degree  of  heat,  then 
must  be  ascertained  to  what  extent.  Of  great  assistance  to  reach 
a  conclusion  is  to  note  the  conditions  of  surrounding  materials 
which  are  more  susceptible  to  heat  than  the  machine  itself. 

If  the  loss  be  heavy  bulky  machines,  the  susceptible  parts 
should  be  carefully  examined,  which,  as  a  rule,  are  the  brass  oil 
cups,  the  caps  of  which  should  be  removed  to  ascertain  if  any 
lubricant  remains,  and  if  so,  its  condition,  if  any  serious  heat  has 
affected  that  particular  part  of  the  machine  the  lubricant  will  have 
thinned  and  passed  on  to  the  bearing  and  evaporated.   If  the 
bearings  are  of  babbit  metal  and  have  been  subjected  to  a  high 
temperature  the  metal  will  melt  and  flow  out  of  the  box ;  if  there 
are  any  delicate  springs,  examine  same  to  ascertain  if  temper 
still  remains.  While  these  parts  are  excellent  guide  poste  as  to  the 
extent  of  the  damage  a  total  loss  of  any  one  or  all  would  not 
necessarily  mean  a  very  material  loss  to  the  body  of  the  machine 
or  to  the  replacement  cost   The  claim  is  often  made  that  a 
machine,  by  reason  of  having  been  heated  and  then  suddenly 
cooled,  has  deflected  from  the  original  lines ;  in  such  cases  a  ^re- 
fill examinatbn  of  the  painted  and  lubricated  parts  should  be 

made.  *     _x  • 

If  the  machine  or  any  large  part  of  same  be  of  cast  iron 

and  has  been  subjected  to  a  high  degree  of  heat  and  then  suddenly 

cooled  by  water,  causing  sudden  contraction,  fractures  are  liable 

to  result,  and  should  be  seardied  for.  Cast  iron  frames  of  Ught 
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design,  cast  iron  pulleys,  and  engine  fly  wheels  are  especially  liable 
to  fracture,  which  usually  takes  place  in  the  arms  of  the  pulley  or 
wheel. 

As  straws  indicate  the  direction  of  tiie  wind,  so  does  the 
condition  of  materials  in  close  proximity  to  each  unit  have  a  bear- 
ing on  the  measure  of  damage.  For  example,  if  the  machines 
finish  such  as  varnish,  paint,  etc.,  or  if  grease  or  any  other  sub- 
stance used  in  manufacturing  the  machine's  product  or  the  lubri- 
cant used  on  the  moving  parts  of  the  machine,  such  as  bearings, 
gears,  etc.,  that  generally  exudes  at  some  point  of  the  bearing  or 
if  present,  can  be  found  in  the  mterior  of  the  bearing  or  on  the 
gear  teeth  of  the  machine  (all  of  which  consumes  at  a  tempera- 
ture very  much  lower  than  that  which  will  seriously  damage  the 
machine)  remains,  it  is  evidence  that  the  metal  has  not  deflected 
from  its  original  lines  and  consequently  has  not  suffered  a  very 
serious  loss.  To  assist  in  reaching  a  conclusion  under  tiiese  con- 
ditions the  lowest  approximate  melting,  boiling,  evaporating,  flash- 
ing, ignition,  and  carbonizing  points  in  degrees  of  Fahrenheit  of 
several  materials  common  in  the  manufacturing  world  are  given; 
the  blank  spaces  will  give  individual  opportunity  to  add  data  that 
future  mf ormation  and  personal  experience  may  give. 

Oils,  Etc.,  as  Indicators  of  Damage. 

flash  test. 

The  flash  point  of  an  oil  is  the  lowest  temperature  at  which 
the  vapors  arising  therefrom  ignite  without  setting  fire  to  the  oU 
itself  when  a  small  test  flame  is  quickly  approached  near  its  sur- 
face in  a  test  cup  and  quickly  removed.  The  flash  point  of  lubri- 
cating oil  is  higher  than  the  boiling  point,  whUe  that  of  alcohol, 
benzine,  kerosene,  etc.,  is  lower. 

FIKE  TEST. 

The  fire  point  of  an  oil  is  the  lowest  temperature  at  whidi 

the  oil  itself  ignites  from  its  vapors  when  a  small  test  flame  is 
quickly  ai^roached  near  its  surface  and  quickly  removed.  Since 
the  fire  point  is  always  zbavt  the  flash  point,  the  fire  point  value 
becomes  of  minor  importance  for  this  paper. 

EVAKntATION. 

Starts  at  a  comparatively  low  temperature  and  increases  pro- 
portionately, its  maximum  under  normal  conditrons  being  greatest 
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at  tfie  boiUng  poitit.  Fire  damage  wotild  remove  all  traces  of 
llrfiricant  long  before  actual  damage  to  the  metal  takes  place. 

amoxilfate  boiung  and  flashing  points  in  degrees  of 

Fahrenheit. 

BOnJS  FLASHBS 

Alcohol   173 

Benzine   176 

Caaaafhor  cnl   131 

Cotton  seed  oU   338 

Gasoline    158 

Lard    464 

Kerosene  oil                              302  110 

Linseed  oil                                  597  601 

Lubricating  oil,  [light  machine]   300 

Lubricating  oil,  [lieavy  machine]   500 

OUve  oil   419 

Oil  of  turpentine                           315  95 

Parafine    317 

Petroleum   70 

Stdphnr   800 

Tar    119 

Whale  oil  630 

Wood  spirits  (methyl  alcohol)  ISO  32 

Appsoximat£  Melting  Points  in  Degrees  of  Fahkenheit  of 

thb  f(nll0win0  substances. 

MELTS 

Antimony   1150 

Ahmiintmi    1157 

Alloy  (lead  1  part,  tin  l^^)   334 

Babbit  metal   750 

Beeswax   151 

Bismuth   504 

Brass,  bronze,  etc   1692 

Copper    1929 

FiisiUe  i^ngs  used  in  steam  Unlers   383 

Glass    1832 

Gold   1913 

Iron,  cast   1922 

Iron,  wrought   2732 

Lard    94 

Lead    618 

Nickel    2600 
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MELTS 

Platinum    3110 

Steel    2372 

Silver   1733 

Solder,  half  tin,  half  lead   370 

Sprinkler  head  solder   165 

Sulphur   ,   239 

Tallow   92 

Tin    446 

Type  metal    700 

Wax    142 

Zinc   779 

Approximate  Carbonizing  and  Ignition  Points  in  Degrees 
OF  Fahrenheit  of  the  Following  Substances. 

Coal  mixed,  smaU  and  lump :     carbonizes  ignition 

Anthracite    572 

Bituminous    ... 

Coke    482 

Charcoal   392 

lignite    302 

Ink,  Printers'    ,,, 

Japan  on  metal.  

Japui  on  wood  

Leather  belt   275 

Leather  rawhide   300 

Paint  on  metal  

I^t  tm  wood  

Rubber  live  

Rubber  belt  

Rollers,  compositi<m  or  larinters'  

Vami^  <Mi  metal  

Varnish  on  wood  

Wood   

••••••••••••••••••••••••        ••■  •■• 

Paint  or  vamish  on  metal  or  wood  will  blister  even  in  sum- 
law  temperature  if  tihe  wood  has  not  been  properly  dried  and 
moisture  removed,  or  if  the  first  coat  has  not  been  properly  dried 
or  applied.  The  blister  when  opened  by  a  knife  point  generally 
frees  tiie  cause  of  the  blister,  which  usually  proves  to  be  sap  from 
the  wood  or  imperfectly  dried  first  coat 

Blisters  under  these  conditions  do  not  indicate  excessive  tem- 
perature. 


Electric  Motors  and  Generators. 

Electric  motors  and  generators  are  easily  damaged  by  water 
or  high  temperature,  regardless  of  whether  in  direct  contact  widi 
flames  or  not,  the  evidence  being  a  disintegration  of  the  insulation. 
This  cannot  always  be  assumed  to  have  occurred  to  the  fields  and 
armature  even  though  the  insulation  to  the  exterior  wires  is  c<m- 
stimed,  this  ccmdition  very  often  existing  when  both  fields  and 
armature  have  escaped  serious  damage.  Motors  and  generators 
of  old  make  are  more  susceptible  to  water  damage  than  are  those 
of  modem  type,  the  superiority  of  which  is  due  to  imi^ovements 
in  the  qrstem  of  water-proofing  or  what  is  termed  im{»r^fnating 
as  a  protection  against  moisture  in  any  form.  As  a  matter  of 
fact,  the  modern  motor  or  generator  will  stand  contact  with  water 
even  to  the  extent  of  bemg  subnerged  for  several  hours,  and 
yield  to  a  reconditioning  treatment,  mbodying  baking  and  re* 
varnishing  of  the  fields  and  armatures.  As  an  instance  will 
quote  a  street  car  electric  equipment  which  through  accident  in 
handling  fell  from  a  Jersey  Ci^  dock  and  was  jmbmerged  for 
several  days  in  the  salt  water  of  New  Y<»*k  Bay,  after  being 
recovered  was  reconditioned  by  baking,  cleaning  and  varnishing 
to  a  condition  equal  to  that  of  new  at  an  approximate  cost  of  25 
per  cent  of  its  replacement.  Many  other  instances  of  electric 
motors  loated  in  the  bottcmi  of  elevatcnr  wells  or  shafts  that  ovring 
to  their  location  have  been  quickly  submerged  by  water  used  to 
extinguish  the  fire  in  which  position  and  condition  they  have 
remamed  for  days,  later  to  be  recovered  and  reomditioned  by 
above  process  and  at  approximate^  the  same  rate  of  cost  to  its 
replacement  value. 

Ascertainment  of  loss  may  be  reached  by  proportioning  to 


centage  of  replacement  cost: 

Frame,  base  and  bearings   18% 

Armature,  consisting  of  shaft,  computator,  etc.  34% 

Fields   48% 

Owing  to  the  greater  ec<momic  conditicm  under  whidi  motors 
and  generators  are  manufactured  over  that  of  the  general  run  of 
electrical  repair  shops  it  is  possible  for  conditions  to  arise  (espe- 
cially in  the  case  of  small  motors),  even  where  the  frame  is 
intact,  to  make  inadvisable  to  attempt  rewinding. 

Rewinding,  baking,  varnishing,  etc.,  of  armature  and  fields 
may  be  approximately  fixed  at  two-thirds  of  their  replacement 
cost  reached  by  proportioning  as  above. 
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Printing  Press. 

The  writer  recently  assisted  in  the  appraisal  of  an  offset 
lithograph  printing  press  valued  at  $5,000.  It  was  daimed  that 
there  had  been  sufficient  heat  to  warp  the  frame  and  cylinders, 
together  with  many  delicate  and  expensive  working  parts  to  the 
extent  of  $2,400,  which  claim  when  submitted  to  the  umpire  was 
increased  to  $3,000.  It  was  pointed  out  to  tiie  assumes  appraiser 
and  the  umpire  that  a  temperature  necessary  to  warp  or  deflect 
either  the  cylinders  or  the  frame  would  be  far  in  excess  of  that 
required  to  injure  the  more  s^isitive  parts*  These  wore  many, 
and  not  one  showed  the  slightest  evidence  of  fire  damage. 

Insured's  attention  was  called  to  the  condition  of  the  varnish 
on  the  receiving  and  deUvering  boards,  there  being  no  evidence  of 
e3qx>sure  to  any  but  normal  ronditions.  This  was  further 
strengthened  by  the  perfect  condition  (so  far  as  fire  damage  was 
concerned)  of  the  bristles  on  a  revolving  dusting  brush;  the  oil 
in  and  around  the  bearings;  the  heavy  grease  on  metal  driving 
chain;  the  printer's  ink  in  the  fountain ;  the  cheese  cloth  dampen- 
ing rolls ;  the  live  rubber  carrying  belts ;  the  live  rubber  rolls ;  the 
rubber  blanket,  and  the  engraved  zinc  plate. 

It  was  called  to  their  attention  that  at  240°  F.  rubber  loses 
its  elasticity,  which  it  will  not  recover  unless  of  better  quality 
than  the  ordinary  commercial  rubber.  At  300°  F.  it  becomes 
viscous,  and  at  400*^  F  it  becomes  pasty  and  will  not  again  resume 
its  original  condition,  all  of  which  was  ample  evidence  that  not 
only  had  the  press  escaped  any  direct  contact  witili  flame,  but  had 
not  been  exposed  to  a  degree  of  heat  sufficient  to  injure  the  parts 
most  susceptible  to  damage,  any  one  of  which  would  have  shown 
unmistakable  evidence  of  serious  damage  at  one-fourth  the  tem- 
perature required  to  damage  the  frame  or  cylinders  on  which  the 
large  claim  was  based.  Demonstrations  and  argument,  however, 
proved  of  no  avail,  the  umpire  awarding  a  damage  of  $2,875.  or 
$475.  more  than  the  assured's  original  claim. 

This  was  so  directly  contrary  to  facts  and  conditions  and  on 
its  face  was  such  an  unjust  award  that  I  requested  Ihe  oppor- 
tunity of  making  the  repairs  at  the  value  fixed  on  same  by  myself, 
plus  the  additional  cost  of  removing  to  our  shop  the  press  after 
reomditioning  to  be  again  taken  down  and  reassembled  in  the 
premises  to  which  the  insured  had  by  force  of  circiunstances  been 
compelled  to  move. 

The  cost  was  added  to  by  our  being  compdkd  to  buy  new 
parts,  which  the  assured  claimed  were  lost  or  taken  by  employees 


as 

and  held  as  hostage  by  them  for  moneys  claimed  to  be  due  for 
services  rendered.  In  view  of  all  the  drcumstances,  it  ¥ras 
deemed  advisable  to  comply  with  their  demands  and  pay  the 
amounts  claimed  for  the  parts  in  their  custody,  which  after  all 
did  not  secure  ail  the  parts  needed,  it  being  necessary  in  order 
to  complete  the  press  to  porehase  additicmal  parts  from  tiie 
manufacturer  before  the  press  could  be  completely  re-assembled 
and  made  ready  for  the  final  tests,  which  was  made  by  accepting 
and  filling  an  actual  commercial  lithographic  order,  the  work 
being  dcme  in  tfie  presence  of  two  expert  printing-press  machin- 
ists, two  expert  lithographers  and  their  regular  helpers,  one  ex- 
pert press-room  foreman,  one  representative  of  the  manufarturers 
of  the  press,  our  own  employees,  the  writer  and  the  assured,  the 
latter  finally  O.  K'ing  the  press  and  its  product. 

The  cost  of  reconditioning  plus  the  two  removals  and  one- 
half  the  cost  of  expert  witnesses,  but  exclusive  of  cost  of  lost 
parts,  amounted  to  $492.06.  The  total  cost,  including  the  re- 
placing of  parts  for  which  the  fire  was  in  no  way  responsible, 
and  the  cost  of  expert  witnesses,  was  $941.09. 

An  interesting  sequel  to  this  case  is  that  the  assured's  ap- 
prdser,  acting  fm  his  enqplpyers  and  with  tilie  full  knowledge 
as  to  Ae  Hmitation  of  parts  replaced,  purchased  the  press,  and 
so  far  as  we  know  is  operating  it  to-day. 

Sbwing  Machines. 

In  the  case  of  a  sewing  machine,  ascertain  if  the  thread  is 
still  intact  or  consumed;  if  the  needle,  which  is  a  good  barometer 
of  the  damage  suffered,  has  lost  its  temper,  which  can  be  readily 
ascertained  by  forcing  it  out  of  the  straight  line  by  either  pencil 
or  thumb-nail,  then  suddenly  letting  go — if  it  returns  to  its 
original  position  its  temper  is  unaffected;  ascertain  if  the  teoston 
or  any  other  delicate  sprmg  connected  with  tiie  machine  has  been 
affected.  The  leather  belts  and  wood  tops  of  power  tables  are 
good  indicators  of  the  heat  through  which  they  have  passed; 
failure  to  blisto*  the  varnish  or  carbmiize  the  wood  indicating 
insufficient  heat  to  injure  the  metal.  The  fact  that  the  table-tops 
are  a  total  loss  does  not  indicate  that  the  heads  are  in  a  similar 
condition.  In  cases  where  the  heads  are  a  total  loss,  there 
usually  remains  a  salvage  m  parts  to  be  reclaimed  from  the  heads 
and  in  the  cast-iron  table-legs  and  transmittors  that  is  far  in 
e3Ecess  of  that  of  scrap  value. 


Copper  Diss. 

The  writer  was  recently  interested  in  ascertaining  the  loss 
to  a  quantity  of  copper  dies,  the  contention  being  that  the  heat 
to  which  they  had  been  subjected  had  softened  or  drawn  their 
temper.  The  process  of  making  these  dies  was  to  cold-pundi 
the  design  through  copper  discs  about  one  and  one-quarter  inches 
thick.  It  is  well  known  that  repeated  operations,  embodying 
heavy  cmi^ession  stress  or  hammering,  com^^sses  and  hardens 
the  softer  omposition  of  alloy  metals.  Therefore,  the  constant 
hammering  or  driving  of  the  punch,  which  formed  the  design, 
into  the  soft  copper,  forced  the  metal  into  a  more  ccxnpact  mass, 
creatii^  a  hardness  greater  tfian  the  laiger  body  of  the  metal 
If  continued  in,  it  would  finally  have  caused  the  thin  walls  of 
the  designs  to  crack.  To  avoid  this  the  die  under  process  was 
occasionally  heated  to  a  cherry  red  and  then  <xx>led  or  softened, 
thus  restoring  it  to  its  original  d^;ree  of  hardness. 

The  fact  that  the  manufacturer  of  these  dies  found  it 
necessary  to  heat  and  anneal  them  in  order  to  secure  a  satis- 
factory and  perfect  die,  and  did  so  with  the  full  knowledge  that 
the  OMsequence  of  such  heatii^^  caused  no  damage,  offsets  the 
contention  of  damage  by  any  heat  that  does  not  fuse  or  distort  the 
metal.  This  was  demonstrated  by  reconditioning  a  quantity  of 
the  dies  and  subjecting  them  to  a  test,  and  OHnparing  tibera  witib 
an  unused  die  and  wiik  a  copper  blank  not  yet  subjected  to  the 
process  of  manufacture. 

EKC»AVm>  COPPBR  PltlNTING  ROLLA. 

The  writer  also  asiusted  in  the  adjustment  of  a  toss  of  cop- 
per rcdl^  the  contenti<»  beii^  similar  to  that  of  the  above  case: 
That  the  copper,  having  been  brought  to  a  high  temperature  and 
then  suddenly  chilled  by  water,  had  softened  the  metal  so  that  it 
was  reduced  from  a  large,  sound  value  to  scrap. 

To  meet  this  omtention  two  of  the  rolls,  which  had  ap*. 
parently  suffered  the  most  damage,  were  subjected  to  a  surface- 
hardness  test  which  exceeded  the  normal  in  both  cases.  The 
difference  in  the  degree  of  hardness  between  the  two  was  so 
great  as  to  raise  ike  contention  that  one  had  suffered  a  damage. 
To  further  meet  this,  a  new  roll  was  ordered  from  the  manu- 
facttu-er  of  the  ones  in  question  and  this  subjected  to  the  same 
test  * 

It  was  found  that  the  new  roll  was  many  points  softer  tiian 
ei^ier  of  the  two  reconditioned  rolls,  thus  thoroughly  disposing 
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of  the  question  that  the  copper  dies  or  rolls  in  either  of  these 
cases  suffered  loss  by  fire  or  water  in  any  way,  and  demonstrat- 
ing that  brass  or  composition  castings  not  deflected  from  their 
original  lines  will  readily  yield  to  reconditioning.  Also  that  there 
is  a  difference  in  hardness  between  the  outputs  of  daily  mixtures 
regardless  of  their  being  made  by  the  same  formula,  in  the  same 
foundry,  by  the  same  men  and  so  far  as  th^  cwM  control  it, 
under  the  sautne  conditicms. 

it  is  conceded  that  copper  brought  to  cherry  red  and  per- 
mitted to  cool  gradually  in  the  air  will  be  several  points  harder 
than  if  plunged  into  cold  water;  but  if  the  article  still  retains  its 
origiiial  shape  and  has  not  been  fused  at  any  point,  it  has  not 
changed  from  its  normal  condition  and  is  subject  to  restoration. 

Brass  and  Composition  or  Alloy  Castings. 

The  dedgn  of  many  brass  castings  is  sudi  as  to  require  a 
core  that  is  difficult  to  extract  by  tumbling  or  by  the  ordinary 
means  of  file  and  brush.  In  cases  of  this  kind  many  brass 
foundries  remove  the  casting  from  the  flask  while  it  still  retains 
its  high  tenq>erature  and  throw  it  into  a  barrel  of  water,  the 
temperature  of  the  casting  being  sufficiently  high  to  generate 
a  steam  pressure  in  the  damp  core,  causing  an  interior  explosion 
of  a  minor  order,  effectively  blowing  out  all  of  the  core  sand  and 
cleaning  the  interior  at  the  same  time.  This  further  disposes  of 
the  contention  that  brass,  on  being  subjected  to  a  high  tempera- 
ture and  suddenly  chilled  with  water,  changes  its  texture  as  to 
affect  its  usefulness. 

All  metals,  and  especially  alloy  or  composition  metals,  are 
affected  not  only  by  deviation  in  the  mixture  itself,  but  by  the 
lack  of  any  fixed  time  schedule  for  feeding  the  various  fuels  and 
metals  into  the  furnace.  Any  variation  in  the  temperature  might 
readily  be  affected  by  the  addition  or  omission  in  quantity  of 
any  of  the  combustible  materials  from  which  the  heat  is  derived  ; 
the  length  of  time  permitted  to  remain  in  the  flask  after  being 
poured  influences  the  texture  of  the  metal;  again,  the  texture 
will  be  affected  by  difference  in  temperature  of  the  furnace  at 
Ac  time  the  volatile  metals  are  thrown  into  the  crucible  or  cupola. 

The  point  was  lately  raised  that  a  large  quantity  of  com- 
position valves  had  been  subjected  to  a  su£Eoent  heat  to  cause 
the  composition  in  the  valves  themselves  to  change  its  texture. 
A  temperature  sufficiently  high  to  give  such  results  would  distort 
the  shape  of  the  article  and  fuse  tiie  metal  itself,  in  which  case 
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a  post  mortem,  rather  tiian  an  estimate  or  appraisal,  would  be 
all  that  would  be  necessary. 

Brass,  bronze  or  composition  castings,  under  certain  con- 
ditions, pass  through  what  is  termed  a  "sweating  process."  In 
other  words,  if  the  casting  is  taken  from  the  flask  when  only  the 
surface  has  assumed  a  d<^ee  of  hardness  sufficient  to  retain  its 
shape,  the  interior  of  the  casting  itself  may  be  at  the  time 
practically  in  liquid  or  pasty  form. 

The  sudden  chilling  of  the  exterior  will  result  in  the  so- 
called  sweating,  which  is  caused  by  the  exudation  of  the  coarser 
and  softer  alloys  (such  as  lead  and  tin),  at  tiie  surface  of  the 
metal.  Such  is  the  meaning  of  the  so-called  "sweating."  TTiis 
in  no  way  harms  the  casting,  however,  and  can  only  occur  when 
the  interior  of  the  metal  iteelf  stiU  retains  a  pasty  form,  of  a 
very  high  temperature.  I  repeat  that  any  ctunposition  casting, 
where  the  outside  surface  of  the  metal  was  attacked  first  with 
heat  sufficient  to  cause  this  result,  would  warp  and  deflect  the 
material  in  sudi  a  maaaer  as  readily  to  convmce  even  the  layman 
that  its  only  value  was  scrap. 

A  further  contention  was  made  that  the  discoloration  of  the 
exterior  of  the  valves  was  in  itself  so  great  as  to  render  them 
not  onfy  unsalable,  but  practically  useless  and  consequentiy  of 
scrap  value.  Furtiier,  it  was  contended  tiiat  the  method  pro- 
posed to  remove  the  discoloration  was  injurious  to  the  metal  of 
which  the  valves  were  composed,  and  therefore  impracticable 
and  out  of  the  question.  It  was  pointed  out  to  them  that  com- 
petitors in  a  similar  line  of  business,  using  to  all  intents  and 
purposes  practically  the  same  metal,  subjected  their  product 
to  the  same  operation  which  it  was  proposed  to  apply,  the  pur- 
pose of  which  was  to  ranove  foundry  and  factory  discoloraUion 
and  to  give  the  casting  a  dean  and,  in  the  opinion  of  the  manu- 
facturer, an  improved  appearance.  That  this  argument  might 
be  carried  home,  a  quantity  of  valves  subjected  to  the  greatest 
heat  were  placed  under  hydraulic  test  before  being  dissembled 
and  treated  to  the  reconditioning  process,  tiie  test  being  duly 
witnessed  and  noted.  After  being  reconditioned  and  reas- 
sembled they  were  again  subjected  to  the  same  test,  which  showed 
no  change  m  tiie  structure  or  the  pressure  the  material  was 
capable  of  withstanding.  The  solution  and  process  erf  recondi- 
tioning followed  in  this  case  is  practically  the  same  as  that  used 
in  all  brass,  copper,  nickel,  silver  and  gold  plating  establishments 
throughout  tile  world. 

The  ii^edients  and  proportions  are  shown  on  page  3& 
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Rough  Castings  Oe  Bar  Stock, 
Rou^  grey  iron  castings  or  rough  bar  iron  stock,  on  wfcidi 
no  h^r  has  been  performed,  wiU  suffer  Utde  or  no  oss  by 
smoke  and  water.  Any  loss  by  fire  to  the  ^^'J^^^^!^ 
fusing  or  cracking  (both  of  which  are  usually  «scernaWe), 
whaTextreme  fire  damage  to  the  latter  (that  does  not  fuse  6ie 
metal),  may  deflect  the  bar  from  its  straight  hnes.  Thrs  is 
readily  restored  by  restraightening  at  a  smaH  portion  of  its  re- 
placement value. 
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PREVENTION  OF  FURTHER  LOSS. 

M£TAL  Stock. 

Brass,  copper,  cooqKmtion,  alloy,  goW,  silver,  gray  iron  cast- 
ingt  or  wrou^t  and  ttod  bar  stock  in  the  rou^,  mi  which  no 

work  beyond  cleaning  has  been  expended,  suffer  little  or  no  loss 
by  smoke  and  water.  So  secure  are  they  against  further  loss  as 
to  make  ineaqpedient  any  expense  to  preserve  same. 

This  may  also  be  said  of  farass,  copper,  cooqwsition,  alloy, 
gold  or  silver  castings  in  process  where  the  polishing  or  plating 
finish  it  yet  to  be  applied.  The  measure  of  damage  is  that  rep- 
resented  by  the  small  amount  of  additional  labor  to  remove  any 
discoloration  that  may  have  attached  itself  to  the  metal,  which 
additional  labor  will  be  but  a  small  portion  of  replacement.  Any 
expense  involved  with  a  view  of  prevention  of  further  loss  on 
this  character  of  rtock  wiU  exceed  the  amount  of  any  additional 
loss  tfiat  can  occur  from  smoke  or  water. 

If  the  articles  are  completed  and  the  finish  is  the  base  metal, 
machine-turned  or  highly  polished,  the  extent  of  the  damage  will 
depeod  largely  on  its  construction  and  the  function  of  the  part 
affected.  Where  various  parts  have  been  assendded  iht  loss  is 
greater  than  when  the  parts  are  finished  but  not  assembled,  for  the 
reason  that  in  addition  to  reconditioning  of  material,  the  labor  of 
^%inr^  down  ani  reassembliiv  must  be  considered.  Expense  of 
applying  preventative  measures  against  further  loss  is  war- 
ranted, unless  reconditioning  can  be  started  within  a  short  period 
after  exposure  to  loss. 

Please  note  that  above  remarks  are  confined  to  stock  articles 
of  brass,  copper,  bronze,  ccmiposition  or  alloys,  and  do  not" 
include  finished  wrought  iron  or  steel  stock. 

It  is  custcmiary  in  the  metal  trades  which  make  cheap  brass 
goods  to  dtp  sudi  products  in  a  denatured  alcohol  and  flake 
shellac  to  prevent  tarnish.  The  proportions  of  tiic  batii  are  1 
gallon  to  1  ounce,  respectively.  By  dissolving  a  greater  or  less 
amount  of  shellac  in  the  alcohol  a  stronger  or  weaker  solution  is 
obtamed,  but  it  should  be  used  weak  in  order  to  dry  rapidly  and 
f^blt  an  invisible  film  on  the  surface  of  tibe  brass. 
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Iron  and  Steel  Bar  Stock. 

If  rough  and  is  to  be  dither  forged  or  machined,  and  on 
whidi  no  labor  has  been  perfcmned,  little  or  no  damage  frmn 
smoke  or  water  can  result  and  the  expense  of  preventive  meas- 
ures is  not  warranted.  If  in  process  and  some  machine  work 
expended,  yet  still  lacking  the  hni^iing  process,  a  damage  by 
way  of  increase  to  cost  of  production  may  readily  occur.  It  is 
difficult,  however,  to  imagine  any  loss  under  above  conditions 
that  could  exceed  25  per  cent,  of  reproduction  cost.  If  com- 
pleted and  iini^  is  of  base  metal,  machined,  witibi  a  hi^  pdi^, 
the  loss  win  be  greater,  depending  on  the  design  and  functicm 
of  the  part  affected  by  the  rust,  which,  while  greater  than  that 
on  composition  or  alloy  metals,  it  is  difl&cult,  as  stated  above,  to 
imagine  the  conditimis  ^ere  the  loss  would  be  total.  The  ex- 
pense of  prevention  of  further  loss  to  stock  of  this  character  is 
warranted.  For  articles  that  can  be  readily  handled  the  following, 
copied  from  the  Iron  Age,  is  recommended  for  the  removal  of 
rust  and  will  prevent  loss  by  corrosion : 

Removmg  Rust. — ^Articles  attacked  by  rust  can  be  con- 
veniently cleaned  by  dipping  them  in  a  well-saturated  solution 
of  stannic  chloride,  12  to  24  hours  sufficing,  according  to  the 
tluckness  of  the  rust  An  excess  of  add  in  tiie  sdution  nn»t  be 
avoided.  After  the  objects  have  been  removed  from  tiie  bath 
they  must  be  rinsed  with  water,  then  with  ammonia,  and  quickly 
dried.  They  are  said  l^aea  to  resemble  dead  silver. 

Ikon  and  Steel  Stock. 

Cold-rolled  or  polished  bar  or  sheet  stock  should  be  dried 
as  soon  as  possible  and  coated  with  heavy  oil,  grease  or  com- 
potmd,  as  best  suited  to  conditions,  as  described  on  page  S3. 

Stove  or  similar  hardware,  bright  or  black,  may  be  saved 
from  further  loss  by  first  drying  the  article  and  then  applying  a 
coating  of  beeswax  and  benzine.  This  can  be  applied  thinly. 
The  heaxiatf  quickly  evaporating,  leaves  a  thin  film  of  trani^parent 
protecting  coating  on  the  metal.  Another  mixture  is  vaseline,  or 
any  good  grease,  thinned  with  gasoline  to  make  a  thin  liquid, 
api^ied  with  a  brush.  If  the  articles  are  small  they  can  be  placed 
in  a  perforated  can  or  wire  basket  and  dipped  in  either  of  above 
mixtures,  which  should  be  thin  enough  to  run  freely,  so  that  all 
slots  and  threads  in  tapped  holes  will  be  coated. 

Protection  against  corrosion  is  most  difficult  in  the  case 
of  quantities  of  small-size  articles.  A  method  which  has  beoi 
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eiving  first-rate  results  in  the  case  of  buckles,  rmgs  and  harness 
fittings  generally  may  help  to  solve  this  vexed  question,  is  cheap 
varnish  diluted  to  two  or  three  times  its  volume  witii  methylated 
spirits.    On  account  of  evaporation,  the  mixture  is  made  up 
as  required.    The  apparatus  consists  of  two  oil  drums  each 
minus  one  end.    An  ordinary  five-gallon  drum.  11  inches  m 
diameter,  has  /a-inch  holes  punched  in  the  Ixittom  a«d  sides^ 
other  drum  may  be  of  7-gallon  capacity,  of  12-mdi  diameter,  or 
a  lO^lon  drum,  which  is  larger  still.  The  larger  vessel  is  filled 
about  one-quarter  full,  and  the  articles  to  be  treated  put  m  the 
smaller  vessel.  The  perforated  drum  is  lowered  mto  the  hqmd. 
inunersing  the  articles  to  be  coated.  Withdrawing  the  smal  er  ves- 
8d  inanediately,  the  major  portion  of  the  fluid  drains  back  agam 
in  a  minute  or  so.  To  finiA  draming  and  to  harden  the  coating, 
the  contents  are  then  shot  out  on  a  wire  draming  surface,  and  m 
fifteen  minutes  are  ready  to  shelve.    The  process  is  reaUy  a 
cheap  and  effective  form  of  cold  lacquering  in  bulk.  The  articles 
retain  their  condition  for  a  kmg  period  of  time,  while  the  coating 
is  not  in  the  least  obvious. 

Machinery. 

The  first  and  most  important  thing  to  do  is  to  remove  afl 
accessible  moisture  from  the  machine  by  wiping  with  cotton  waste 
or  cloth.  If  protected  against  the  elements  or  seepage  from 
upper  floors,  a  heavy  cylinder  oil  should  be  liberally  apphed 
slushing,  giving  especial  attention  to  all  finished  or  bright  sur- 
faces.  If  exposed  to  the  elements  or  seepage  from  upper  floors, 
a  heavy  lubricating  grease  or  compound  should  be  liberaUy 
applied.  These  may  be  purchased  from  any  dealer  m  machmcs. 
factory  or  engineers'  supplies. 

A  compound  in  use  for  many  years,  and  one  that  will  resist 
atmosphere  dampness,  salt  or  fresh  water,  regardless  of  location 
or  quantities,  is  made  up  as  follows: 

4  Parts  Tallow, 
1  Part  White  Lead, 
the  latter  being  stirred  in  the  melted  talkw.   To  remove,  use 
either  kerosene  or  turpentine,  applied  on  cotton  waste  or  wipmg 
rag* 

Electric  Motors,  C^nbraxors,  Etc. 
If  protected  against  the  elements  and  seepage  from  upper 
floors,  possible  furAer  damage  is  of  such  a  minor  factor  as  not 
to  warrant  any  further  expense  to  prevent  same.   If.  however. 
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exposed  to  the  elements  or  dripping  from  upper  floors,  the  units 
alMMikl  be  protected  by  being  covered  with  tarpaulins  or  tar  paper 
securely  weighted  down  or  tied  to  the  units  themsdves. 

Small  Machine  Tools. 

To  keep  tools  dean  and  bright,  rub  a  Httle  mercurial  oint- 
ment over  them,  which  will  form  a  moisture-reMSting^ coating. 
Mercurial  ointment  is  also  known  as  blue  butter.  It  is  some- 
what poisonous.  AnoAer  good  mixture  to  keep  tools  from  rust- 
ing is  made  by  taking : 

6  Parts  Lard, 
1  Part  Rosin, 

Heat  these  together  slowly,  till  the  roan  is  aU  melted.  Bcnzioe  is 
added  in  about  the  proportion  of  one  pint  of  benzine  to  half  a 
{Mnt  of  lard-rosin  mixture. 


RESTORATION. 

Restoration  of  cast  iron,  whether  rough,  in  process  or  ft»- 
iAed,  is  feasibte  in  practically  all  cases,  ^-^^P^/^^"  ^^^3 
has  been  distorted  or  cracked  by  heat,  or  by  sudden  and  unequal 
cooling,  the  method  of  doing  so  varying  accotdmg  to  siz^  m- 
tended  use  and  finish.    If  the  material  is  rough,  on  wtach  no 
^h^  expended,  little  or  no  damage  can  result,  although 
"TpoSble  for^l  articles  to  acquire  a  state  of  rust  suffiaa^ 
to  add  to  the  cost  of  the  material  at  the  time  of  d««age.  H  ^ 
finish  is  to  be  plated,  and  even  though  a  portion  of  «^ 
work  has  been  perfonned,  the  damage  may  readily  be  less  than 
n  rThine  or^olished  finish  is  intended,  for  the  reason  that 
t  pk  ing  or  finSiing  process  would  of  itself  f-ve 
Of  iLt    In  other  words,  the  same  process  and  practically  the 
samTamount  of  labor  would  be  required  to  finish,  if  not  exposed 
Tfire  or  water.  Therefore,  the  additional  Ubor  atused  by  r^^^ 

or  discoloration  adds  but  little  if  any  to  the  ^ 
Brass,  bronze,  copper  or  alloy  composition,  either  rolled  or 
^'nTwaiW  W       or  its  design  effected  by  bemg  ^sh^. 
will  readily  yield  to  reconditkming.  re^dless  of  whether  the 
article  is  in  process  or  in  a  completed  state. 

If  the  article  is  stamped  sheet  metal  and  has  not  progressed 
too  far  toward  completk>n,  defiections  from  original  hnes  may 
Tme  timt  be  removed  by  again  passing  the  ^^^^^ 
stamping  press,  other  damage,  such  as  abrasion  and  scratches. 
S^ved  by  the  process  of  grinding,  polishing,  plating  ^ 
Sg,  which  would  be  necessary  to  brmg  the  article  to  a  fin- 
ished state  if  not  exposed  to  loss  by  fire.  of 

Restoration  of  manufacturing  tools  is  usually  a 
wconditkming  and  replacement  of  parts,  and  necessary  skilled 
I^TtoT  Jme  and  recondition  parts  not  damaged  sufficientiy 

to  necessitate  replacement.  ,  

Wood  spimiing  chucks,  solid  or  in  parts,  wh«i  dtaire^ 
even  though  warped  and  when  placed  on  the  lathe-head  or  spindte 
revolve  out  of  true,  regardless  of  any  splitting  that  may  take 
place,  are  in  many  cases  capable  of  ««t«ratK»,  ^  ^  ac^m- 
pUshed  by  turning  the  design  further  down  on  the 
It  is  the  aim  of  the  practical  chuck  maker  to  allow  ample  stock 
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to  permit  of  tfiis  being  done,  if  for  any  reason  it  is  desired,  as  by 
so  doing  there  is  a  saving  of  75  per  cent,  to  the  owner  over  the 
original  cost. 

It  is  possible  that  many  chucks  may  have  already  been  sub- 
ject to  this  operation  a  sufficient  number  of  times  as  to  have 
reached  the  limit  that  a  particular  chuck  will  stand.  It  is  safe 
to  assume,  however,  that  75  per  cent  of  all  wood  chucks  were 
OT^;inaUy  made  with  tiiis  re-turning  in  view. 

To  better  illustrate  what  I  wish  to  convey,  see  sketch. 


The  i^ain  lines  indicate  the  original  outlines  of  chuck,  the 

dotted  lines  that  of  the  chuck  after  reconditioning.  The  design 
of  some  chucks  is  such  as  to  make  this  impossible.  Again,  it 
may  have  been  done  so  many  times  as  to  have  used  up  all  the 
stock  allowed  for  this  purpose ;  but  it  will  be  found  feasible  in 
a  large  percentage  of  all  wood  chucks. 

Even  though  the  chucks  show  evidence  of  splitting  or  have 
actualfy  parted,  total  loss  does  not  necessarily  follow,  as  in 
many  cases  restoratbn  is  possible  at  considerably  less  tiian  the 
original  cost. 

Cleansing. 


Copper,  brass,  zinc  and  the  noble  metals  are  cleaned  by  the 
suitable  acids  which  act  on  them.  Such  cleaning  solutions  may 
be  prepared  for  different  metals  as  follows: 

Hydro- 
Water      Nitric    Sulphuric  chloric 
For  copper  and  brass  100  50  100  2 

Iron   100  3  8  2 

Iron  (cast)    100  3  12  3 

Zinc   100  . .  10 

Silver   100  10 
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It  is  best  to  make  two  such  solutions,  one  being  reserved  for 
a  final  dip»  durii^  which  a  strong  action  occurs  upon  the  sur- 
face. As  tills  becomes  weaker  it  can  be  used  for  the  first  deans* 

ing,  accompanied  by  occasional  rubbing  with  sand,  etc.,  accord- 
ing to  the  nature  of  the  object. 

Lead,  tin  and  pewter  must  not  be  ^aced  in  add*  but  are 
cleaned  by  aid  of  caustic  soda. 

In  cleansing,  different  metals  usually  require  a  somewhat 
different  treatment.  The  surface  of  most  metals,  when  clean, 
soon  become  coated  with  a  film  of  (ni<te  when  txposied  to  tiie 
air,  especially  when  the  surface  exposed  is  wet,  and  to  avoid  tfiis 
it  is  necessary  to  see  that  they  are  thoroughly  dried. 

Before  proceeding  to  deanse  the  artides  they  are  usually 
"trussed"  (fastened)  wiA  copper  wire,  to  avoid  the  necessity 
of  handling  them  during  the  operation. 

The  process  of  using  above  is  the  same  as  the  dipping  acid 
referred  to  on  page  38,  the  only  difference  bdng  in  the  substitu- 
tion of  die  solution  desired  in  place  of  tliat  described  under  iht 
third  operation,  dipping  acid. 

Copper  and  Copper  Alloy  Cleamsmg  Solution. 

Caustic  Potash  1  Pound, 
Soft  Water  1  Gallon, 

Heat  nearly  to  boiling  in  a  cast-iron  pot  provided  v/ith  a  cover. 
Brush  to  remove  any  loosely  adhering  foreign  matter,  truss,  and 
suspend  for  a  time  in  the  hot  lye;  usually  a  few  minutes  will 
suffice,  if  the  artide  is  not  heavily  lacquered.  If  any  of  its  parts 
are  joined  with  solder  it  should  not  be  allowed  to  remain  too 
long  immersed,  as  the  caustic  liquid  attacks  solder  and  their 
solution  blackens  copper.  On  removing  rinse  thoroughly  in  run- 
ning water.  If  tiie  artides  are  much  <»idized,  pidcte  in  a  bath 
composed  of : 

1  Gallon  of  Water, 

1  Pint  of  Sulphuric  Acid, 

until  ^  darker  porti(m  is  ranoved.   Rinse  in  running  water 

and  dip  in  the  following  solution: 

'  Soft  Water  1  GaUon, 
Cyanide  of  Potassium,  8  Ounces, 

Remove  from  &e  bath  and  quickly  go  over  every  part  with 
a  brush  and  fine  pumice  sbme  powder  mmstened  widi  tibe  qranide 

solution. 
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"Dipping  Acid''  for  Brass,  Bronze  or  Composition. 

The  fallowing  process  (that  referred  to  on  page  29,  will 

remove  all  discoloration  and  will  brighten  brass,  bronze  or  com- 
position, and  is  commonly  referred  to  in  electro-plating  establish- 
ments as  "Dipping  Acid/'  The  contatmr  must  be  a  s^meware 
vessel  (avoid  jars  with  lead  glazing)  and  located  in  a  well-venti- 
lated room,  and  when  not  in  use  protect  it  with  a  cover  of  stone- 
ware or  glass : 

First — ^Bml  in  hot  potash  water  of  one  pound  of 

soda  to  each  gallon  of  soft  water. 

Second — ^Dip  and  wash  in  cold  running  water. 

Third — ^Dip  for  an  instant  in  a  solution  of  one  part 
nitric  acid  and  two  parts  oil  of  vitrol  (sul- 
phuric add). 

Fourth — ^Immediately  dip  and  wash  in  cold  numii^ 
water. 

Fifth — Dip  in  hot  water. 
Sixth — Dry  in  sawdust  box. 

Pickling  Bath. 

Cast  iron  requires  to  be  placed  in  a  cold  acid  solution  for 
''pickle/'  to  dissolve  or  loosen  the  oxide  from  its  surface.  The 
pickle  may  be  prepared  in  a  wooden  tub  or  tank  from  either  of  tite 
following  formulae : 

Sulphuric  add  (oil  of  vitrol),  lb. 

Water,  1  gal. 

Cast-iron  work  inunersed  in  this  bath,  from  twenty  minutes  to 
one-half  hour,  will  generally  have  its  coating  of  oxide  sufficiently 
loosened  to  be  easily  removed  by  means  of  a  stiff  brush,  sand  and 
water.  When  it  is  desired  that  the  article  should  come  out  of 
the  bath  bright,  instead  of  dull-black  color  which  they  present 
when  pickled  in  the  plain  suli^uric  add  bath,  the  following 
formula  may  be  adopted : 

Sulphuric  acid,  1  lb. 

Water,  1  gaL 

IMssolve  in  the  above  2  oz.  of  zinc,  which  may  conveniently 
be  ai^lied  in  its  granulated  form.  When  dissolved,  add  lb. 
nitric  add  and  mbc  wdl. 

Removing  Grease  from  Machinery  Parts. 

The  following  method  lias  been  substituted  for  the  use  of 
gasolene  and  other  light  oils,  because  of  the  scarcity  of  the  latter: 


Boil  the  parts  in  caustic  soda-lye  (1  lb.  per  gal.  of  water),  then 
brush  while  the  article  is  still  hot.  Caustic  soda  is  recommended 
as  brtter  than  ordinary  soda,  since  it  causra  the  fat  or  grease 
to  dissolve  more  quickly. 

Leather  Belting. 

Steer  hides,  from  which  leather  bdts  are  made,  after  being 

removed  from  the  animal  and  thoroughly  washed,  are  placed  in 
vats  and  treated  to  a  solution  of  lime  and  water.  This  is  for  the 
(Hirpose  of  loosening  the  hair  so  that  it  may  be  readily  removed. 
Care  must  be  taken  not  to  expose  the  hide  too  long  in  this 
solution,  there  being  danger  of  burning  and  depreciating  its  value 
for  belt  purposes. 

After  the  removal  of  the  hair  the  hides  are  placed  in  vats 
and  suteierged  in  water,  where  tfaey  are  permitted  to  remain  for 
a  period  of  time,  varying  with  their  thickness,  and  later  washed. 
This  is  for  the  purpose  of  removing  all  traces  of  the  lime.  After 
this  has  been  done,  the  hides  are  placed  in  one  to  four  solutions 
of  a  tanning  liquor,  progressing  in  stret^[di,  where  they  remain 
for  four  to  five  months.  This  is  for  the  purpose  of  swelling  the 
fiber  and  increasing  its  elasticity  and  strength.  It  is  then  dried, 
and  becomes  rough  leather. 

The  hides  are  Aen  trimmed,  separating  the  shoulder,  belly 
and  tail  parts  from  the  back.  The  nearer  the  center  of  the  back 
of  the  hide,  the  better  the  quality  of  the  leather.  These  centers 
are  soaked  in  water  until  soft.  The  flesh  side  is  then  shaved, 
after  which  they  are  layed  on  long  tables,  where  they  are  scoured, 
with  the  grain  or  hair  side  up.  They  are  then  suspended  and 
semi-dried,  and  later  treated  to  a  process  termed  '^dubbing," 
which  consists  of  an  application  of  a  coo^position  of  codfish  oil 
and  mutton  tallow,  the  viscosity  and  consistancy  of  which  is 
approximately  that  of  vaseline.  This  is  applied  thoroughly  to 
both  sides.  The  stock  is  then  himg  up  in  a  warm  room  to  allow 
the  grease  to  soak  into  the  fibre. 

While  this  explanation  of  the  tanning  process  is  brirf,  it  is 
sufficient  for  the  purpose  of  this  paper,  and  is  intended  to  show 
the  liberal  use  of  w%ter  in  the  process  of  tanning  leather  for  belt 
and  other  purposes. 

The  leather  is  then  placed  under  a  severe  strain  m  stretching 
frames,  where  it  remains  for  about  24  hours,  just  under  the 
tni^eaking  pmnt  This  part  of  the  process  requires  great  care,  as 
too  great  a  strain  removes  the  elasticity  of  the  fibre  and  makes 
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the  leather  unsuitable  for  belt  purposes.  It  is  essential  that 
leather  belts  have  a  certam  amoimt  of  elasticity,  in  the  absence 
of  whidi  the  belt  will  break  and  tear.  The  fact  that  leather  belts 

possess  this  elasticity,  and  give  and  take  according  to  the  at- 
mosphere, is  an  advantage  claimed  by  leather-belt  manufacturers 
oircr  that  of  rubber  and  fabric  belts.  Its  ability  to  give  and  take 
gives  to  leath^  belts  in  use  a  greater  life  than  used  belts  that  are 
permitted  to  be  idle  for  an  indefinite  length  of  time. 

To  be  serviceable,  leather  belts  must  possess  a  certain  amount 
of  oil  or  lubricant,  in  order  to  be  pliable.  This  grease,  when  die 
belts  are  subject  to  a  wetting,  is  washed  out,  moisture  taking 
its  place,  which  later  evaporates,  causing  the  leather  to  resume 
its  original  hardness.  Its  pliability  and  life  can  be  restored  by 
above  treatment 

The  life  of  leather  belts,  that  possessed  any  virtue  previous 
to  being  wet  and  then  dried,  can  be  restored  by  the  use  of  the 
above-described  preparation  of  codfish  oil  and  mutton  tallow. 
If  tiie  belts  have  suffered  repeated  wettings  and  dryings,  and  have 
become  exceedingly  hard,  an  excellent  treatment  is  to  run  the 
belt,  at  the  rate  of  about  ten  feet  per  minute,  through  a  tank 
filkd  with  taurmer's  oil,  which  is  thinner  llian  cod  oil  and  mutton 
tallow,  and  is  heated  to  a  temperature  between  140  and  150 
degrees.  Care  must  be  taken  not  to  exceed  the  maximum  tem- 
perature of  150  degrees  F. 

As  an  instant  of  kather-bdt  restoration,  will  cite  the  case 
of  tfie  suildng  of  a  grain  elevator  possessing  a  large  value  in 
leather  belts,  which  was  submerged  in  New  York  for  two  weeks. 
When  raised  the  belts  were  removed  to  the  factory  of  a  promi- 
nent belt  manufacturer  of  New  Yoik  City,  where  restCKration  took 
place,  and  later  the  same  belts  were  again  placed  in  service  in 
the  same  elevator,  in  a  condition  equal  to  that  of  the  day  previous 
to  sinking,  at  an  approximate  cost  of  25  per  cent,  of  the  replace- 
ment value,  plus  a  further  cost  of  approximately  10  per  cent,  for 
replacing  wastage  due  to  tearing  of  laps  while  being  separated^ 
preparatory  to  restoration  and  reinstalling. 

At  this  time  it  is  worthy  of  note  that  salt  water  is  more 
injurious  to  leather  than  fresh  water. 

To  restore  leather  belts  suffering  from  a  wetting  that  has  not 
been  sufficient  to  separate  the  belt  layers  or  laps,  first  thorughly 
dean^  removing  all  dirt,  then  apply  caster  or  neatsf  oot  oil  to  both 
sides  of  the  belt,  using  a  rag  or  bristle  brush,  giving  a  light  coat 
to  the  face  and  a  heavier  one  to  the  back,  spreading  evenly.  In 
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the  event  of  the  belt  getting  too  much  of  either  of  the  above,  the 
belt  will  become  too  soft  and  will  slip ;  but  this  is  only  a  tem- 
porary annoyaMe  and  it  will  adjust  itself  after  being  in  use  a 
short  time. 

Leather  belts  that  have  become  saturated  with  oil  may  be 
restored  by  a  surface  washing  of  ammonia,  naphtha  or  gasoline. 

A  belt  dressing  that  is  good  for  katiier  bdts  is  not  good  for 
rubber  or  fabric  belts. 

Machine  oils,  soap  or  rosin  are  injurious  to  belts  and  should 
not  be  used. 

The  grain  side  of  leader  bdts  is  the  hair  side. 

Extreme  water  damage  only,  to  leather  belts  may  be  fixed  at 
approximately  25  per  cent,  of  the  replace  value,  plus  freight  and 
cartage  to  any  competent  leather-belt  manufacturer,  and  the 
added  cost  of  approximately  10  per  cent,  for  lo^  in  length  of 
belt,  due  to  tearing  where  laps  have  to  be  forceably  s^arated. 

Leather  Belting  "Waterpeoofed." 

Leather  belts  that  have  been  cemented  with  waterproof 
cement  and  treated  to  a  watexproofing  process  are  not  damaged 
by  any  ocposure  to  wrtting,  r^ardless  of  how  received,  the  loss 
from  water  only  being  limited  to  the  cost  of  cleaning  and  apply- 
ing a  proper  belt  dressing  and  reinstallation,  which,  except  under 
abnormal  conditions,  would  be  approximately  10  per  cent,  of  its 
rep}a€(»nent  value.  Ref  ermce  to  bills  win  mdicato  if  bdts  are 
waterproof.  All  waterproof  belts  are  stamped  with  a  steel  die. 
Waterproof. 

Rubber  Belts* 

Rubber  belts  are  especially  designed  to  withstand  water,  and 
consequent^  are  impervious  to  damage  from  that  cause.  The 
gum  rubber  entering  into  their  construction  is  very  susceptible 

to  damage  by  heat,  which  is  difficult  of  restoration.  Loss,  if  any, 
by  heat  can  only  be  based  cm  decreased  length  of  useful  life. 

Fabuc  ^lts. 

What  has  been  said  of  rubber  belts  largely  applies  to  fabric 
belts,  except  tiiat  not  all  fabric  belts  are  waterproof .  Waterproof 
belts  are  guaranteed  against  exposure  to  all  weather  conditions, 
steam  and  acid  fumes  (except  nitric  acid),  water  in  any  quanti- 
ties and  a  constant  temperature  of  100  to  150  degrees  F,  and 
intermittairt  temperature  ccmsiderably  in  excess  of  those  quoted. 
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Electric  Motors  and  Generators. 
Where  carbonization  has  occurred,  re-windii^;  of  the  car- 
bonized portions  will  be  necessary,  the  loss  varying  with  the  ex- 
tent of  the  carbonization,  which,  however,  may  effect  each  field 
separatdy,  without  nec^sariiy  damaging  adjoining  fields.  While 
damage  to  the  armature  does  not  necessarily  mean  a  correspond- 
ing damage  to  the  fields,  or  vice  versa,  the  construction  of  the 
armature  is  such  as  to  make  it  difficult  to  carbonize  one  portion 
or  segament  without  making  ccnnplete  re-winding  of  armature 
a  irecessity. 

When  the  damage  is  confined  to  smoke  and  water  only,  re- 
conditioning is  not  difficult,  and  is  accomplished  by  a  thorough 
deaning^  baldng  and,  in  extreme  cases,  re-shellacking  or  var- 
nishing. 

In  cases  where  motors  and  generators  have  been  subjected 
to  immersion  in  salt  or  filthy  water,  an  excellent  method  is  to 
give  tfiem  a  thorough  wadiii^  by  the  use  of  fresh  water  through 
a  hose  and  under  high  pressure,  after  which  give  the  units  a 
thorough  cleaning,  baking  and  varnishing  (see  page  24). 

The  following  extract  from  a  letter  by  J.  H.  Bryan,  of  Day- 
ton, Ohio,  published  by  The  American  Machinist,  in  their  issue  of 
September  4,  1913,  will  be  of  interest  at  this  time: 
"Cleaning  Up  a  Factory  After  the  Great  Dayton  Floot. 

"The  subject  of  this  article  is  a  large  Dayton  manufacturing 
concern,  located  along  the  banks  of  the  Mad  River,  a  tributary 
of  the  great  Miami  River. 

"The  high-water  marks  over  the  entire  plant  averaged  12 
feet,  submerging  the  power  plant  and  some  200  motors.  March 
29  the  waters  receded,  leaving  in  the  various  shops  a  deposit  of 
5,000  tons  of  slimy  mud,  that  had  the  bulldog  tenacity  for  clinging 
to  things,  in  addition  to  an  acid  property  that  was  very  destruc- 
tive of  steel  and  iron  finished  work. 

''In  ot6a  to  retain  and  give  the  shop  <Mrganization  employ- 
ment, the  whole  force  of  700  men  were  employed,  without  re- 
duction in  wages,  to  remove  the  muck  from  buildings  and  ma- 
diinery  and  to  make  repairs  incident  to  the  flood.  In  the  power 
plant  a  bmler  and  a  small  engine  ware  soon  got  in  readiness  to 
operate  the  only  dry  motor  in  the  works,  as  a  generator  to  furnish 
power  temporarily  for  cranes  to  transfer  motors  to  a  central 

pmnt  for  drying. 

"The  program  for  drying  motors  and  generators  was  as 
follows:    Suitable  horizontal  steam-jacketed  tanks  were  pro- 
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vided,  with  a  table  moved  on  rollers  inside  of  the  tank  for  loading 
purposes,  and  the  field  coils  and  armatures  were  placed  in  these 
tanks  and  subjected  to  a  temperature  of  170  dc^^rees  F.  and  27 
inches  of  vacuum  for  48  consecutive  hours.  At  the  expiration 
■»  of  this  time  a  large  percentage  of  these  parts  were  found  O.  K., 
and  those  parts  that  showed  a  grotmd  were  reheated.  The  large 
generators,  with  armatures  built  on  crank-^af  ts  of  engines,  were 
liberally  supplied  with  steam  coils,  especially  at  the  bottom  of  the 
field  ring,  and  the  whole  of  the  generator  and  steam  coils  boxed 
in  with  dry  lumber,  as  it  was  found  that  planking  was  far  more 
satisfactory  tihan  metal,  owing  to  die  fact  that  die  lumber  would 
absorb  moisture,  while  with  a  plate-steel  oven  the  interior  surfaces 
would  continually  run  water  on  account  of  the  low  temperature. 

"The  generators  were  subject  to  a  temperature  of  140  de- 
grees F.  for  36  consecutive  hours,  and  were  dien  ready  to  be 
tested  out.  If  no  difficulties  were  experienced,  it  was  fair  to 
presume  the  generators  were  in  good  condition.  However,  in 
such  cases  it  is  well,  before  the  generators  are  put  in  commission 
to  carry  full  load,  to  run  d^m  light  for  five  hours  or  more. 

"The  generators  and  motors  were  all  dried  out  as  noted 
above,  and  only  two  motors  in  the  whole  lot  gave  trouble  in 
operation. 

''While  these  important  members  were  recdving  attendon, 
die  machine  tools  and  all  the  manufactured  product  were  taken 
apart  and  scrupulously  cleaned,  as  the  mud,  when  dried  and 
pulverized,  was  a  good  substitute  for  flour  of  emtryj' 


44 


CLASSIFICATION. 
Drawings,  Patterns,  Dies,  Etc. 

Drawings,  patterns  (both  master  and  working),  moulds, 

forms,  dies,  jigs  or  templets,  are  closely  allied  to  each  other,  and 
any  depreciation  in  value  by  reason  of  imperfection  in  design, 
change  in  style,  or  increase  in  ou^ut  of  machines  of  similar 
character  of  later  and  more  modem  type,  or  unsalability  of  prod- 
uct, or  from  any  cause  whatsoever,  effects  all  the  above  items 
equally. 

In  my  ju<^;nient»  the  Pattern  clause  should  include  all  draw- 
ings, and: 

Moulder's  Patterns 

of  wood,  ircm,  rubber  or  plaster  pans. 

Sheet  Metal  Workers' 

patterns  and  templets,  wood,  metal  and  paper. 

LiGHnNG  Dome  MANUFACTUftEss' 

designs,  patterns  and  templets. 

EMBSOisratY  Manufacturers' 

designs  and  patterns,  ior  hand,  power  and  automatic 

madiines. 

CXoTHiNG  Manufacturers' 

OTi^^nal  designs  and  patterns. 

Pottery  Manufacturers' 

wood  and  plaster  paris  patterns. 
Paper  Box  Manufacturers' 

box-makers'  wood  forms. 
Millinery  Ornament  Manufacturers' 

moulds  and  patterns. 

Hat  Manufacturers' 

wood  and  plaster  hat  blocks,  wood  flanges,  spelter  and 
aluminum  dies,  rubber  and  leather  saddles. 

Metal  Spinners' 

so-called  wood  chucks,  which,  in  my  opinion,  would 
be  better  named  if  called  nnetal  spinners'  patterns. 

Machine  Shops' 

drawii^^,  pattoms,  jigs  and  tonplets. 
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Dies — 

cutting,  blanking,  forming,  holding,  stamping  and  em- 
bossii^,  as  used  by  the  manufacturers  of  articles  of 
leather,  cloth,  paper,  buttons  of  all  kinds,  shoes,  etc. ; 

exclusive,  however,  of  threading  dies,  such  as  are 
used  for  threading  pipes,  bolts,  etc. 
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NOTES  OF  INTEREST. 

To  the  average  man  it  is  inconceivable  for  iron  or  steel  chips 
to  actually  burn  as  so  much  inflammable  material,  but  neverthe- 
less sttdi  is  possible  and  such  incidents  are  the  part  of  positive 
record.  The  phenomena  is  explained  by  the  fact  that  it  can  get 
rid  of  its  heat  and  consequently  gives  signs  of  complete  combus- 
tion. A  large  pile  of  chips  took  fire  in  the  yard  of  a  machine 
shop  not  long  ago,  and  the  hre  was  described  by  a  witness  as 
follows :  ''Hie  diips  had  been  put  throi^  a  centrifugal  oil  sep- 
arator,  and  therefore  the  small  amount  of  oil  remaining  had 
nothing  to  do  with  the  fire.  It  was  a  plain  case  of  burning  iron. 
The  metal  was  so  finely  divided,  and  presented  so  much  surface 
to  the  ox^^fen  in  proportion  to  the  radiating  surface  of  the  pile 
that,  once  started  by  the  heat  from  a  nearby  rubbish  pile,  the 
combustion  proceeded  exactly  as  in  a  pile  of  coal,  only  apparently 
at  a  more  ra^id  rate.  The  chips  when  cooled  were  a  dark  blue. 
The  inle  satdc  about  a  third  in  height,  and  a  lot  of  metal  must 
have  been  oxidized  to  create  so  much  heat." — American  Ma- 
chinist. 

Tow  (residue  left  when  flax,  hemp  and  jute  fibres  are  put 
tfirough  cleaning  process)  will  glinmier  at  518  degrees  F.,  and  at 
a  temperature  slightly  above  this  will  burn. 

When  impregnated  with  oils,  their  temperature  rises  spon- 
taneoitsfy  whra  stored,  and  when  this  temperature  s^proximates 
tfiat  given  above  they  beonne  very  dangerous  substances. 
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